A study was undertaken to evaluate the effect of neuroleptanaesthesia (NLA) on adrenocortical function, as judged by its influence on plasma free cortisol levels, in twenty-two patients undergoing operation. NLA alone for 30 minutes did not significantly stimulate adrenocortical function, but could not block adrenocortical stimulation during surgical intervention and after operation.
Many papers have been published concerning the effects of neuroleptanalgesia and anaesthesia on cardiovascular, respiratory and metabolic functions. However, no report has been published regarding its effect on adrenocortical function. Since neuroleptanaesthesia (NLA) diminishes cardiovascular sensitivity to adrenaline and noradrenaline (Janssen et al., 1963) , it seems to be important from the homeostatic point of view, to know whether or not NLA blocks the normal adrenocortical response to surgical or anaesthetic stress.
Previously, Oyama and his associates (1969) demonstrated that pethidine administered intramuscularly (2 mg/kg) 1 hour prior to induction of anaesthesia did not inhibit adrenocortical stimulation due to pre-operative emotional stress. Furthermore, pethidine-nitrous oxide anaesthesia alone for 30 minutes did not evoke adrenocortical activity, but could not block adrenocortical stimulation during surgical intervention and after operation.
The present study was undertaken to investigate the effect of NLA on adrenocortical function, as judged by its influence on the free cortisol level in the plasma in twenty-two patients, and to compare the results with the effects of anaesthesia plus surgery.
METHOD
Twenty-two patients, ranging in age from 16 to 60 years, who were free from endocrine, hepatic, and renal disease, were the subjects of the study. They were given pentobarbitone 100 mg by mouth H hours before operation, and pethidine 35 mg and atropine 0.5 mg intramuscularly 1 hour before operation. Pethidine 200 mg was diluted to 20 ml of distilled water (1 ml = 10 mg). Anaesthesia was induced with droperidol 0.15 mg/kg given by intravenous injection; 6 minutes later pethidine 40-60 mg was injected intravenously supplemented with nitrous oxide (3.5 l./min) and oxygen (1.5 L/min). Suxamethonium 40 mg was given intravenously to provide muscle relaxation sufficient for endotracheal intubation. General anaesthesia was maintained with nitrous oxide (3.5 l./min) and oxygen (1.5 l./min). Subsequent doses of pethidine 20 mg (2 ml) were injected intravenously as indicated by elevation of arterial blood pressure or pulse rate, movement, lachrymation, or increase in respiratory rate (Foldes et al., 1966) . Tubocurarine (15-30 mg) was injected in divided doses to obtain muscle relaxation during abdominal surgery. Respiration was assisted or controlled intermittently throughout the procedure. The operations lasted on average 128 min, the average duration of anaesthesia being 201 min (table I). The average dose of droperidol was 7.6 mg and of pethidine 188 mg. The period of anaesthesia alone, before operation, lasted for at least 30 minutes in each case. blood was obtained in a heparinized syringe, and centrifugcd within 30 minutes. The free cortisol (17-hydroxycorticosteroid = 17-OHCS = hydrocortisone) in 0.05 ml of plasma was determined according to the method of competitive protein binding radiostereoassay of Murphy (1967) , with a Beckman liquid scintillation counter. The recovery rate of cortisol by our mediod was 95 per cent, and the duplicate error on the same sample was ±1.5 yug/100 ml. The arterial pH, Po, and Pco, were determined by die method of Astrup and associates (1960) . Table II and figure 1 show the effect of NLA alone on plasma free cortisol levels. The average plasma free cortisol levels at 8.30 ajn. just prior to induction in the twenty-two patients was 15.2 (SE 0.8) fig/100 ml of plasma. It increased slightly but insignificantly to 16.2 (SE 1.1), 17.1 (SE 1.1), and 18.2 (SE 2.2) /xg/100 ml at 15, 30 and 45 minutes after NLA alone respectively. However, the plasma free cortisol level was elevated significantly (P<0.01) to 21.8 (SE 1.5), 21.6 (SE 1.5), 23.4 (SE 2.2) /ig/100 ml at 30 minutes, 1 hour and 2 hours after die start of the operation respectively. It increased further to 23.1 (SE 1.8) f.ig/100 ml in the recovery room when die patients were considered to have awakened fully. Arterial blood gas analyses revealed no appreciable hypoxia or hypercarbia (table HI) . There was a fall in the mean value for standard bicarbonate after 2 hours of surgery in the five patients studied. This fall was not significant. The present study demonstrated that the neuroleptanaesthesia consisting of droperidol, pethidine and nitrous oxide, for a period of 30 minutes, did not significantly stimulate adrenocortical activity, as judged by the plasma free cortisol level. As with the pethidine-nitrous oxide technique, however, NLA could not block adrenocortical stimulation during surgical intervention and after operation. These results seem to imply that neuroleptanaesthesia is a relatively less stressful technique of anaesthesia in man.
RESULTS
The plasma cortisol levels attained during surgery under neuroleptanaesthesia were lower than those obtained when other agents were used in our laboratory. This is not due to a change in methods of measurement.
Droperidol is a neuroleptic, which is a derivative of butyrophenone, possessing sedative, antiemetic, and alpha-adrenergic blockade properties (Janssen et al., 1963; Corssen, Domino and Sweet, 1964; Zauder et al., 1965) . Ferrari and Stephen (1966) reported that droperidol offers protection from surgical stress by selectively blocking the alpha-receptors of the sympathetic nervous system and therefore suppressing the vasoconstrictive action of catecholamines. Thalamonal (Innovar) is a combination of droperidol and fentanyl in the ratio of 50:1. We used droperidol as a neuroleptic and pethidine as an analgesic. Fentanyl is a powerful narcotic, the use of which is prohibited in Japan; we could not, therefore, employ it in the present study. Dobkin, Byles and Cho (1965) , using thalamonal (5 mg/kg)-nitrous oxide in eleven dogs, measured histamine, serotonin, adrenaline, and noradrenaline concentrations in the peripheral venous blood. They were unable to demonstrate significant changes in these parameters, and concluded that neuroleptanaesthesia does not significantly influence neuroendocrine function.
Neuroleptanaesthesia has many advantages over other techniques. These include stability of cardiovascular activity, rapid induction and recovery and postoperative analgesia. The results of the present study imply that NLA is a suitable technique of anaesthesia for patients with Gushing's syndrome. This technique is considered to be contraindicated in children and in patients with asthma, or impairment of liver or kidney function. 
